Review article: hypoxia and hepatic drug metabolism--clinical implications.
Most major pathways of hepatic drug metabolism are dependent on oxygen. Hepatic mixed-function oxidases use oxygen directly as a substrate, while many other enzyme systems are indirectly dependent on oxygen for the generation of essential co-factors, such as NAD+ and ATP. Studies in vitro show that many of these oxygen-dependent reactions are impaired by relatively minor reductions in oxygen supply, of a magnitude likely to be encountered in vivo. Phase I metabolism by mixed-function oxidases appears to be more sensitive to hypoxia than phase II drug conjugation, although the oxygen requirements of conjugation reactions, such as glucuronidation, may be greatly enhanced by poor nutrition or fasting. Studies in humans are few, but in general they affirm the potential importance of the effects of hypoxaemic states on hepatic drug elimination. On present evidence, special care should be taken in hypoxic patients with drugs extensively metabolized by the liver, particularly those which have a low therapeutic ratio.